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DETAILED ACTION 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of the invention, and of the manner and process of 
mal<ing and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 13 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claim 13 contains the following recitation "... a heater power supply which 
decreases the voltage to be applied to said heater as an electric current flowing through 
said anode increases." However, the written specification and drawings do not disclose 
how this is done. The drawings and written specification do not teach any type of control 
mechanism, processor, or sensor that performs either of the following two functions: a) 
Determine if and/or how much the anode current increases. B) Decrease the voltage 
output from the heater power supply according to the determination about the increased 
anode current. Because the original specification does not teach any manner in which 
the anode current is determined nor does it teach how the anode current will affect the 
heater power supply voltage output, it is the Examiner's position that the specification 
does not enable one of ordinary skill in the art to make and/or use the Applicant's 
invention as set forth in claim 13. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, If the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Donal, 
Jr. (hereinafter "Donal") (US Patent 2,820,197) in view of Kline (US Patent 2,949,581 ). 

Regarding claim 1, Donal discloses a magnetron oscillator (figure 1) 
characterized by comprising: a first magnetron (1); a launcher (the launcher is not 
labeled, but a magnetron inherently has a launcher to provide an output power) which 
extracts an output power of said first magnetron; and a reference signal supplier (24) 
which supplies, to said first magnetron (1), a reference signal lower in electric power 
and more stable in frequency (The oscillator 24 is used to injection lock magnetron 9. 
Magnetron 9 is in turn used to injection lock magnetron 1 . Stable frequency and low 
electric power are inherent properties of oscillators used for injection locking.) than the 
output from said first magnetron (1 ). 

Donal does not teach an impedance generator connected between the launcher 
and the reference signal generator (24); wherein the impedance generator adjusts a 
load impedance of said first magnetron. 

Kline teaches am impedance generator connected directly to a magnetron. The 
phase shifter 31 of Kline adjusts impedance by adjusting a length of the cavity. The 
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phase shifter of Kline is also used produce a particular operating frequency. Col. 3, line 
70 to col .4 line 2. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add an impedance generator to the magnetron oscillator of Donal because 
such a modification would have provided the benefit of the ability to adjust the 
magnetron oscillator to a particular operating frequency. Note that connecting the 
impedance generator of Kline to the magnetron of Donal would place the impedance 
generator between the launcher and reference signal generator of Kline. 

Claims 5-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Donal in view of Kline further in view of Nyswander (US Patent 6,914,556). 

As for claim 5, Donal teaches a reference signal oscillator (24) which oscillates 
the reference signal; and a three-way node (directly above magnetron 9 in figure 1 of 
Donal) which guides the reference signal from said reference signal oscillator to said 
impedance generator (impedance generator added to Donal would be connected 
between this three-way node and magnetron 1 . note the impedance generator of Kline 
was connected directly to the magnetron.), and guides the output power of said first 
magnetron (1), which is supplied from said impedance generator, in a direction of a load 
(8). 

Donal does not expressly teach the three-way node being an irreversible 

member. 
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It is well known to those of ordinary skill in the art to use circulators that only pass 
signals in one direction in magnetrons. Nyswander teaches magnetron oscillator (figure 
2) with a ferrite circulator (27) as an irreversible member for guiding various signals in 
the magnetron. Note col. 2, lines 36-38. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add a circulator to the three-way node of Donal because such a 
modification would provide the assurance that the signals in the magnetron of Donal 
were only passed in the direction in which they were intended. 

As for claim 6, Donal modified by Nyswander teaches the irreversible member 
(27 of Nyswander added to Donal) being one of a circulator, a directional coupler, and a 
branching/coupling device. The circulator of Nyswander is also a directional coupler 
(passes signals in only one direction), and a branching/coupling device (couples various 
branches of signals). 

As for claim 7, Donal teaches an amplifier (27) which amplifies the reference 
signal from said reference signal oscillator (24). 

In terms of claim 8, Donal teaches the magnetron oscillator according to claim 7, 
as noted above, but fails to expressly teach the amplifier comprises a plurality of 
amplifiers connected in series or parallel. 

However, as would have been recognized by one of ordinary skill in the art, the 
variable gain device 27 (that amplifies the output of oscillator 24) could be replaced by a 
plurality of amplifiers connected in series or parallel and provide the same function of 
amplifying the output signal of oscillator 24. 
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Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to replace the variable gain device 27 of Donal with a plurality of 
amplifiers connected in series or parallel because such a modification would have been 
a replacement of art recognized functionally equivalent amplifier devices. 

In terms of claim 9, Donal teaches a second magnetron (9) having an output 
power higher than that of said reference signal oscillator (24) and lower than that of said 
first magnetron (1), and supplies, to said first magnetron, an output power of said 
second magnetron having an oscillation frequency locked to a frequency of the 
reference oscillator (24) by injection of the reference signal. The oscillator 24 is used to 
injection lock magnetron 9. Magnetron 9 is in turn used to injection lock magnetron 1 . 
Stable frequency and low electric power are inherent properties of oscillators used for 
injection locking. 

As for claims 10-12, Donal teaches the magnetron oscillator according to claim 1 , 
as noted above, but fails to teach an isolator which is connected between said reference 
signal supplier and a load, absorbs a reflected power from said load, and guides the 
output power of said first magnetron, which is supplied from said reference signal 
supplier, in a direction of said load; wherein the isolator comprises: a dummy load which 
absorbs an electric power; and a circulator which guides the reflected power from said 
load to said dummy load, and guides the output power of said first magnetron, which is 
supplied from said reference signal supplier, in a direction of said load. 

Nyswander teaches an isolator (26, 27, 29) which is connected between a 
reference signal supplier (21) and a load (28), absorbs a reflected power from said load 
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(28), and guides tlie output power of a first magnetron (24), which is supplied from said 
reference signal supplier, in a direction of said load (28); wherein the isolator comprises: 
a dummy load (29) which absorbs an electric power; and a circulator (27) which guides 
the reflected power from said load to said dummy load, and guides the output power of 
said first magnetron (24), which is supplied from said reference signal supplier, in a 
direction of said load (28). See col. 2, lines 36-48. Note that the isolator of Nyswander 
provides the function not allowing any unwanted feedback signals from reaching the 
magnetron and reference signal supplier. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the isolator of Nyswander to the magnetron of Donal because such a 
modification would have provide the benefit of not allowing any unwanted feedback 
signals from reaching the magnetron and reference signal supplier. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Donal 
in view of Kline further in view of Tomoyasu et al. (hereinafter "Tomoyasu") (US Patent 
6,544,380). 

In terms of claim 14, Donal teaches the magnetron oscillator according to claim 
1 , but fails to teach the magnetron being used as a microwave power supply of a 
plasma processor which performs predetermined processing on an object to be 
processed, by using a plasma generated by a microwave. 

It is well known to use magnetrons in plasma processing devices. Tomoyasu 
teaches an example of a magnetron plasma processor in figure 29. 
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It would have been obvious to one of ordinary sl^ill in tine art at tlie time of the 
invention to place the magnetron of Donal in a plasma processor because such a 
modification would have been making use of a well known application of magnetron 

oscillators. 

Allowable Subject Matter 

Claims 2-4 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The best art of record, Donal, taken alone or in combination of other references 
falls to teach or fairly suggest "... at least one of the load impedance of said first 
magnetron and the electric power of the reference signal supplied from said reference 
signal supplier changes in synchronism with the output power of said first magnetron.", 
as set forth in claim 2; or "... a synchronous controller which controls at least one of said 
impedance generator and said reference signal supplier on the basis of at least one of 
an anode current and the output power of said first magnetron.", as set forth in claim 3. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent 2,748,277 teaches a magnetron with a heater and 
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heater power supply. US Patent 3,139,592 teaches a magnetron with a phase shifter 
and tuning screw that are used as an impedance adjuster. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEVI GANNON whose telephone number is (571)272- 
7971 . The examiner can normally be reached on Monday-Friday 9:30AM-6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Pascal can be reached on (571) 272-1769. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



LG 

09/04/08 



/Robert Pascal/ 

Supervisory Patent Examiner, Art Unit 2817 



